Shackell's 1 simple method for preserving the infectivity of rabic virus, made the basis of further study by himself and Harris,2 and finally elaborated by Harris 3 into a simple measure for the preparation of material for antirabic prophylactic vaccination, represents advances of great importance in the study of rabies. Those experienced with the old Pasteur dried cord method know quite well the financial outlay necessary and the amount of time and energy consumed in the preparation of material for treatment. Any measure that allows the production of a potent effective agent for antirabic vaccination in a short time, and the preservation of this agent over indefinite periods, is a signal accomplishment.
For a number of years these laboratories have given rabies prophylactic treatment with material prepared along the lines indicated by Harris. The results have been so gratifying that we desire to tabulate the cases treated for the past six years, and to add a few observations which have been made on various aspects of the desiccated virus. As slight modifications have been made in the technic originally proposed by Harris, it may be of value to describe in some detail the methods used in the production of virus.
preparation of virus
Full-grown, healthy rabbits, averaging 2,200 gm., are inoculated intracerebrally with an emulsion of desiccated fixed virus, the amount used being usually 0.004 mg. of material in 1 cc of sterile salt solution. Injection is made after trephining, the material being deposited by means of a 24 gage needle directly into the laterial ventricles. After a period of 6 to 7 days the animals develop typical symptoms, and when complete paresis has intervened, they are killed by ether narcosis. The cord and brain are removed under aseptic conditions and placed in long by 10 mm. in diameter. These tubes are quickly sealed by flame and stored in a dark place at a maximum temperature of ?10 C, the usual average temperature being ? 12 C. to ? 15 C. The question of sterility of material prepared in this manner must of course be considered. It is conceivable, notwithstanding the great amount of care exercised in handling the virus and the precautions taken in assuring that all apparatus used in its preparation is sterile, that at times contamination may take place. Extraneous organisms entering the material during its preparation are subjected to desiccation and low temperature, which prevent their multiplication but do not impair their viability, as Swift has admirably shown. The question of sporulating organisms deserves especial attention. It is possible, however improbable, for spores of such organisms as B. tetani to be present in the carbon dioxide used in the preparation of the snow. Although the injection of such spores in man in the great majority of cases would be followed by no ill effects, the impossibility of such a happening is assured by the careful cultural control of every batch of virus prepared. Aerobic and anaerobic cultures are prepared from material obtained from each single animal used, and also from each single tube of the finally prepared desiccated virus. It is believed that these precautions have not been taken in vain, as to this date there have never been even local infections in patients after subcutaneous injections of virus.
STANDARDIZATION OF DESICCATED VIRUS
It has appeared necessary to establish certain arbitrary standards in dealing with desiccated rabies virus. So little being known of the agent concerned, the problem is one of great difficulty. The established methods of standardizing on the basis of protection or on the basis of neutralization of toxic substances are of course not available. Throughout his work Harris used as a standard basis a "unit,, which represented the smallest amount of desiccated material necessary to infect a rabbit. We employ the same standard, retaining for it the term "minimal infective dose" and defining it as the least amount of desiccated material which within 5 days after preparation will cause paresis in a 2,400 gm. rabbit on the seventh day following intracerebral injection. It is not claimed that the standard is of any great degree of accuracy, as naturally a great variety of factors enter into the question of infection. However, it is believed to be an advantage to have some fixed unchanging basis on which to establish the degree of infectivity of any particular batch of virus. Every batch of virus prepared is standardized along these lines and there never has been any difficulty in producing a virus with a "minimal infective dose,, of between 0.002 and 0.004 mg. when desiccation has been accomplished within 48 hours. If desiccation has taken longer the number of "minimal infective doses" will be greatly reduced per mg. of material. 
RELATION OF TEMPERATURE

METHODS
OF ADMINISTRATION
Treatment of patients bitten by rabid animals is done in these laboratories by giving subcutaneously an initial dose of 250 "minimal infective doses," doubling the dose daily until a maximum of 2,000 "minimal infective doses" is reached. We never consider the ratio existing between infective and noninfective material in the virus which is used. As a rule, the virus is 2 or 3 months old before being used, but as it loses practically none of its infective powers during that time, we are always dealing with a freshly prepared virus as far as infectivity is concerned. Usually a total of 11 treatments of 17,750 "minimal infective doses" are given, except in severe penetrating injuries of the face and scalp when 15 treatments of a total of 25,750 "minimal infective doses" are given. We consider the smaller dose over a long period of time more efficacious in establishing immunity, although we have repeatedly protected animals by means of a few massive injec-tions of fixed desiccated virus. In children under 3 years half the number of "minimal infective doses" indicated as an adult treatment is given.
STATISTICAL STUDY OF TREATED CASES
During the last six years 1,538 patients have been treated in these laboratories with virus prepared as outlined. Tables 1 and 2 give the Face  9  4  8  9  16  7  53  Scalp  1  0  3  2  3  1  10  Arm  22  14  21  20  16  8  101  Hand  18  16  76  85  43  38  276  Leg  35  21  39 f 35  36  21  187  Foot  4  3  6  8  10  4  35   TABLE 3  Distribution  by Age of Treated Patients   1915  1916  1917  1918  1919  1920  Total   Under 1 year  O  O  l  l  l  l  l  O  3  1-3 years  19  17  29  21  27  19  132  3-5 years  16  9  32  29  25  17  128  5-10 years  66  54  82  88  75  36  401  10-15 years  37  21  46  48  45  34  231  15-20 years  14  12  23  35  17  14  115  20-30 years  25  14  42  48  35  21  185  30-40 years  21  10  30  39  35  13  148  40-50 years  14  9  21  31  21  15  111  50-60 years  9  2  15  21  16  4  67  60-70 years  2  0  3  8  3  1  17   Total  223  148  324  369  300  174  1,538 cases and classify sites of injury in patients injured by rabid animals. Table 3 The one death from rabies after treatment recorded in our series occurred in a boy 7 years of age. He had been bitten extensively about the face, neck and hands by a dog which was proved rabid by microscopic examination of brain sections. The day following injury treatment was begun, and lasted over a period of 15 days, the patient receiving in all 25,750 "minimal infective doses." The seventeenth day after injury (the day following the termination of treatment) the child showed symptoms of rabies, and died on the third day. Although post mortem examination was not obtainable, the case was undoubtedly one of rabies.
CONCLUSIONS
The Harris method of preparing rabies virus with some modifications has been used for six years in these laboratories.
A virus containing 300 to 500 "minimal infective doses" (for 2,400 gm. rabbits) per milligram is readily produced.
When stored in the dark at a maximum temperature of?10 C. no loss whatever to the infectivjty of desiccated virus can be demonstrated for periods over 2 years. At temperatures of 8 to 12 C. infectivity lasts approximately 3 years. At temperatures of 23 C. to 28 C. infectivity lasts approximately 60 days.
Noninfective desiccated virus is not necessarily nonprotective. Protection, however, is more constant and more readily accomplished by the use of infective virus.
Adults are given 11 treatments of a total of 17,750 "minimal infective doses," except in severe penetrating injuries of the head when 15 treatments of a total of 25,750 "minimal infective doses" are administered.
The cases of 1,538 treated patients are reported, 697 injured by animals proved to be rabid. One death following complete treatment is reported.
No paralysis or other untoward effects have been noted in the series of patients treated.
The results reported, on the basis of comparison with similar reports on the use of the original Pasteur dried cord method, argue for the efficaciousness and safety of the desiccated virus method of prophylactic antirabic vaccination.
